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Description 

[0001] This invention relates to an ink jet recorder 
having an ink jet recording head mounted on a carriage 
and an ink cartridge placed in a box for supplying ink to 
the recording head via a tube from an ink tank, and a 
recording head cleaning method. 
[0002] An ink jet recorder has an ink jet recording 
head mounted on a carriage for spouting ink drops by 
pressure generation means for printing while receiving 
ink supply from an ink tank; usually, an ink cartridge is 
also mounted on the carriage provided with the record- 
ing head for simplifying the structure. 
[0003] On the other hand, the dot density increases 
drastically as performance of ink jet recording heads im- 
proves, enabling color printing in natural color; to fur- 
thermore improve the print quality, an effort is underway 
to lessen blurs on recording media as much as possible. 
[0004] As one means, a method is proposed, wherein 
an emulsion or saccharides is contained in ink and re- 
cording media are filmed with ink drops. 
[0005] With ink having such a filming property, it is 
highly feared that a porous substance required for an 
on-carriage type cartridge may interfere with an ink flow 
into a recording head. Thus, a separate ink supply meth- 
od is proposed wherein while a subtank is mounted on 
a carriage, ink is drawn from an ink cartridge placed in 
a box and is supplied via the subtank to a recording 
head. 

[0006] For example, as disclosed in Japanese Patent 
Publication No.Hei 4-43785, a recording head and a 
subtank are mounted on a carriage and the subtank and 
a main tank are connected by a tube and after new ink 
is drawn into the subtank, ink is supplied from the sub- 
tank to the recording head. 

[0007] According to the method-, in addition to 
smooth supply of ink to the recording head because of 
the absence of a porous substance, the entire carriage 
can be lightened for high-speed printing and prolonging 
the replenishment period with ink. However, as the car- 
riage reciprocates, bubbles occurring in the subtank en- 
ter the recording head, hindering ink spouting. 
[0008] To solve such a problem, a method wherein a 
recording head, a subtank, and an ink cartridge are con- 
nected as an endless loop for circulating ink is also pro- 
posed, as eg disclosed in document US-A-5 159 348. 
However, since this method requires two flow passages 
of going and returning, the flow passage structure is 
complicated. Also, ink needs to be fed by a pump, and 
comes in contact with movable members, causing ink 
and the pump to degrade. 

[0009] It is therefore an object of the invention to pro- 
vide an ink jet recorder comprising an ink supply system 
which can exclude bubbles in a recording head and fur- 
ther prevent ink in the recording head from forming a 
film or increasing viscosity without complicating the 
structure. 

[0010] It is another object of the invention to provide 



components appropriate for such an ink supply system. 
[001 1] It is a further object of the invention to provide 
a maintenance method by which the ink drop spout ca- 
pability of the recording head can be recovered by ac- 

5 tively using the components. 

[0012] To these ends, according to the invention, 
there is provided an ink jet recorder wherein an ink jet 
recording head and a subtank are mounted on a car- 
riage, ink is supplied by ink supply means from an ink 

10 cartridge placed outside the carriage to the subtank, and 
during printing, ink is supplied from the subtank to the 
recording head, characterized in that the ink jet record- 
ing head comprises two common ink chambers commu- 
nicating with both sides of pressure generation cham- 

15 bers and ink supply ports where ink flows into the com- 
mon ink chambers from the outside, one ink supply port 
being connected to the subtank and the other being con- 
nected to the ink cartridge, wherein the subtank is re- 
plenished with ink through the ink jet recording head by 

20 the ink supply means. 

[0013] Thus, the ink from the ink cartridge passes 
through the recording head before flowing into the sub- 
tank, so that bubbles remaining in the recording head 
and a high concentration of ink near nozzle openings 

25 are forcibly discharged and are mixed with new ink in 
the subtank to a proper concentration, then the resultant 
ink is supplied to the recording head. 
[0014] In the accompanying drawings: 
[0015] Figure 1 is a schematic diagram showing one 

30 embodiment of a printer to which an ink supply system 
of the invention is applied. Figures 2 and 3 show each 
one embodiment of an ink jet recording head used with 
the system; Figure 2 is a horizontal sectional view of the 
head at the center of an ink supply port and Figure 3 is 

35 a front view of the head when a nozzle plate is removed. 
Figure 4 is a schematic diagram showing an overview 
of the ink supply system of the invention. Figure 5 is a 
perspective view of assembly showing one embodiment 
of a subtank built in a carriage. Figure 6 is an illustration 

40 showing flow passages of a flow passage component. 
Figure 7 is a drawing showing the structure of a subtank. 
[0016] Figures 8 and 9 are a perspective view and a 
top view, respectively, showing one embodiment of an 
ink cartridge. Figure 10 is an illustration showing a state 

45 jn which an ink cartridge is not mounted; Figure 11 is an ■ 
illustration showing a state in which an ink cartridge is 
mounted and an ink supply needle is not inserted; and 
Figure 12 is an illustration showing a state in which an 
ink supply needle is inserted. 

so [0017] Figure 1 3 is a side view showing another em- 
bodiment of the ink cartridge and Figure 14 is a top view 
showing an embodiment for applying the ink cartridge 
to color ink. 

[0018] Figures 15 (a) and (b) are a perspective view 
55 of assembly and a sectional view showing one embod- 
iment of an air pump. Figure 1 6 is an illustration showing 
an arrangement of members placed in a nonprint area. 
Figure 17 is a perspective view of assembly showing 
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one embodiment of capping means. Figure 1 8 is an il- 
lustration showing an arrangement of nozzle openings 
of a recording head. Figure 1 9 is a drawing showing one 
embodiment of capping means and a waste ink tank 
placed in a nonprtnt area. 

[0019] Figures20 (a) to (d) are illustrations showing 
the operation of the capping means. Figure 21 (a) and 
(b) are illustrations each showing a process in which a 
cap member abuts the recording head. Figure 22 is a 
drawing showing a state in which nozzle openings are 
sealed with a cap member 

[0020] Figure 23 is an illustration showing one em- 
bodiment of a waste ink absorption material housed in 
the waste ink tank. Figure 24 (a) to (c) are illustrations 
showing a waste ink absorption process. Figure 25 is 
an illustration showing another embodiment of the 
waste ink absorption material. 
[0021] Referring now to the accompanying drawings, 
there are shown embodiments of the invention. 
[0022] Figure 1 shows one embodiment of an ink jet 
printer to which an ink supply system of the invention is 
applied. In the figure, numeral 1 is a carriage being sup- 
ported by guide members 2 and 3 for moving in parallel 
with a rotation shaft 5 of a platen 4 described below. 
Mounted on the carriage 1 are a recording head 8 di- 
rectly connected to an ink cartridge 6 (described below) 
by a tube 7 and a subtank 10 being connected to the 
recording head 8 by a tube 9 for temporarily storing ink. 
Disposed in a nonprint area are capping means capable 
of abutting the recording head 8 and a waste ink tank 

17 for storing ink discharged from the recording head 8. 
[0023] Numeral 4 is the above-mentioned platen for 
holding a sheet of recording paper taken by a pick-up 
roller 12 from a paper feed tray 11 on the surface by a 
claw member 13 and receiving ink drops from the re- 
cording head 8 on the sheet of recording paper for form- 
ing dots and discharging it into a paper discharge port 
14 white ink is being dried by a heater. 

[0024] Numeral 6 is the above-mentioned ink car- 
tridge into which an ink supply needle is inserted by a 
lever 15 that can be handled from the outside of a box 

18 for supplying ink to the recording head 8 via the ink 
tube 7 connected to the needle. Numeral 19 is an ex- 
haust fan. 

[0025] Figures 2 and 3 show each one embodiment 
of the ink jet recording head 8, wherein numeral 20 is a 
nozzle plate with nozzle openings 21 placed in a linear 
or staggered arrangement for sealing a spacer 22 de- 
scribed below. Numeral 22 is the spacer formed with 
through holes so as to partition pressure generation 
chambers 24, 24, 24... by forming bulkheads 23, 23, 23 
at equal intervals so as to separate adjacent nozzle 
openings 21 , 21 , 21 ; it has one face sealed by the nozzle 
plate 20 and the other sealed by a vibration plate 25. 
Common ink chambers 26 and 27 are disposed on both 
sides of the pressure generation chambers 24, 24, 24...; 
ink is moved via the pressure generation chambers 24 
from one common ink chamber 26 to the other common 



ink chamber 27. Numeral 28 is a piezoelectric vibrator 
comprising an electrode and piezoelectric vibration ma- 
terial laminated like a sandwich so as to generate vibra- 
tion in a longitudinal vibration mode; the tips of as many 
s piezoelectric vibrators as the nozzles 21, 21, 21 are 
abutted against the vibration plate 25 and the opposite 
end is fixed to a base 29. They are lengthened according 
to a print signal for spouting ink drops through nozzle 
openings 21 . 

10 [0026] Numerals 30 and 31 are a first ink supply port 
and a second ink supply port communicating with the 
common ink chambers 26 and 27 respectively; they are 
connected to the ink cartridge 6 and the subtank 10 via 
the tubes 7 and 9. 
is [0027] Figure 4 is an overview of the ink supply sys- 
tem in the ink jet printer of the invention. The first ink 
supply port 30 of the recording head 8 mounted on the 
carriage 1 is connected to an ink bag 41 housed in the 
cartridge 6 by the tube 7. Likewise, the subtank 10 
mounted on the carriage 1 is connected to the second 
ink supply port 31 of the recording head 8 by the tube 
9. If the ink bag 41 is pressurized by supplying pressure 
air to a space 6a of the cartridge 6 by liquid feed means 
(in the embodiment, an air pump 40 supplying air to the 
airtight space 6a of the cartridge 6) in a state in which 
the nozzle openings 21 are sealed by the capping 
means described below, the ink bag 41 in the cartridge 
is compressed, causing ink in the ink bag 41 to flow 
through the tube 7 into the first ink supply port 30 of the 
recording head 8. The ink flows from one common ink 
chamber 26 through the pressure generation chamber 
24 into the other common ink chamber 27, then exits the 
second inksupply port 31 and flows into the subtank 1 0. 
[0028] In this process, bubbles remaining in the com- 
mon ink chambers 26 and 27 and the pressure genera- 
tion chamber 24 and ink whose concentration increases 
near the nozzle openings 21 are discharged into the 
subtank 10, and the nozzle openings 21 and the pres- 
sure generation chambers 24 are washed with new ink. 
When replenishment of the subtank with ink proceeds 
and space pressure of the subtank 10 raises, only air is 
discharged into the atmosphere from an air vent valve 
42. When the subtank 10 is filled with ink to the full ink 
level, a signal is output from an ink full sensor 43, stop- 
ping the air pump 40, the air vent valve 42 being auto- 
matically closed. 

[0029] Then, the ink in the subtank 10 reversely flows 
via the tube 9 through the recording head 8 into the ink 
cartridge 6 due to the head difference based on the 
height difference between the carriage 1 and the car- 
tridge 6. As the reverse flow into the ink cartridge 6 pro- 
ceeds and the ink amount of the subtank 1 0 lessens, an 
ink empty sensor outputs a signal, thus the air pump 40 
operates for again replenishing the subtank 10 with ink 
via the recording head 8 from the ink cartridge 6. When 
the subtanlcIO fills with ink, air supply from the air pump 
"40 stops. As ink flows by replenishing the subtank 10 
with ink, ink in the recording head 8 is once discharged 
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into the subtank 10 and mixed with new ink with which 
the subtank 1 0 is replenished to concentration appropri- 
ate for printing as much as possible, then the mixed ink 
again flows into the recording head 8. 
[0030] Reciprocating circulation of ink between the 
subtank 1 0 and the ink cartridge 6 via the recording head 
8 by replenishing the subtank 10 with ink each time ink 
in the subtank 10 reversely flows and decreases is re- 
peated for washing the pressure generation chambers 
24 of the recording head 8, the common ink chambers 
26 and 27, and the nozzle openings 21 with new ink and 
maintaining the ink concentration to an optimum value 
for printing. 

[0031] Next, components making up the ink supply 
system described above will be discussed. 
[0032] Figure 5 shows an embodiment of the subtank 
1 0 and the recording head 8 integrated into a flow pas- 
sage component. In the figure, numeral 50 is a recording 
head unit with recording heads 8. 8, 8, for spouting 
black, yellow, cyan, and magenta ink drops, fixed inte- 
grally with a base 52 for attachment to a window la of 
the carriage 1 . The first and second ink supply ports 30 
and 31 connected to the two common ink chambers of 
each recording head 8 are projected from the rear face 
of the base 52. 

[0033] Numeral 53 is a filter member formed with an 
L-letter through hole 55 opened to the position facing 
the second ink supply ports 31 of the recording heads 
8, 8, 8 and a bottom face 54 and a T-letter through hole 
56 penetrated from the face opposed to the first ink sup- 
ply port 30 to an opposed face 58 and opened to the 
bottom face 54; a filter 57 is inserted into the through 
hole 56 and a face 58 is sealed with a flexible film 59. 
[0034] Numeral 60 is a flow passage component con- 
sisting of a top face 61 joined to the bottom face 54 of 
the filter member 53 and a main unit 62 used as a fixed 
base board of the subtanks 10, 10, 10; the ink tube 7 
from the ink cartridge 6 is attached to the top face 61 . 
[0035] As shown in Figure 6, the flow passage com- 
ponent 60 has inflow ports 63a on the top face 61 joined 
to the bottom face 54 of the fitter member 53 for com- 
municating with the through hole 55, ports 63b commu- 
nicating with the bottoms of the subtanks 10 described 
below, grooves 65 formed on a side face 64 and com- 
municating with the ports 63a and 63b on both ends, 
through holes 66 each having one end connected to the 
T-letter through hole 56 of the filter member 53, and 
grooves 67 formed on the bottom face, each having one 
end connected to the tube 7. The grooves 65 and 67 on 
the side face 64 and the bottom face are sealed with 
flexible films 68 and 69. 

[0036] A part of the flow passages is formed as the 
grooves 65 and 67 and the opening faces are sealed 
with the flexible films 68 and 69, whereby pressure 
change caused by ink fluctuation caused by a move of 
the carriage 1 during printing can be promptly absorbed 
by the flexible films 68 and 69 for maintaining the ink 
pressure of the recording head 8 as constant as possi- 



ble. 

[0037] Referring again to Figure 5, numerals 10, 10, 
and 10 are the above-mentioned subtanks. each con- 
sisting of a frame 71 whose top and bottom are formed 

s like a ship and a non-permeable flexible film 72 turned 
at a turn 72a with the top and bottom ends of one half 
bonded to each other; the top and bottom of the opening 
side of the other half and the end peripheral surface are 
pasted to the frame 71 . 

10 [0038] As shown in Figure 7, a pipe 73 inserted into 
a connection port 70 formed in the port 63b of the flow 
passage component 60 is disposed on the front bottom 
of the frame 71 and an air vent opening 74 is disposed 
on the top. A valve 77 formed with a through hole 75 

*5 and having a tip on which a film 76 made of permeable 
and water-repellent fluororesin, etc., is put is inserted 
into the opening 74 in a state in which it is pressed down 
by a spring 78 for opening the valve 77 when the inside 
becomes a given pressure. 

20 [0039] A sensing piece 79 having one end fixed to the 
frame 71, the opposed end extending to detection 
means 85, and the center always coming in elastic con- 
tact with the side of the film 72 is disposed to sense a 
state in which the subtank 10 fills with ink, namely, an 

25 ink full state. Further, a light transmission region 80 is 
provided at the lower part near the turn 72a for detecting 
a state in which ink runs out in the subtank 10, namely, 
an ink empty state. 

[0040] If a synthetic resin film coated with aluminum, 

30 etc., to provide non-permeability is used as the flexible 
film 72, the light transmission region 80 can be simply 
formed by avoiding the coating with aluminum only in 
the region 80 as a synthetic resin film. Since the light 
transmission region 80 is formed near the return 72a, if 

3S the subtank 10 becomes close to the ink empty state, 
ink is excluded due to elastic energy of the film at the 
return 72a and the films are brought into intimate contact 
with each other, so that the ink existing between the films 
is excluded and the light absorption degree by the pig- 

40 ment forming the ink extremely lessens, enabling relia- 
ble detection of the ink empty state. 
[0041] Referring again to Figure 5, numeral 82 is a 
protective case. As the ink full sensor 43 and the ink 
empty sensor 44, sensors 85 and 86 for detecting a 

*s move of the sensing piece 79 and presence or absence 
of light transmitting the fight transmission region 80 are 
disposed in through holes 83 and 84 made in positions 
facing the sensing piece 79 and the light transmission 
region 80 when the protective case 82 is fitted into the 

so flow passage component 60. The ink empty sensor 44 
consists of a pair of a light emitting element for emitting 
light with a long wavelength such as infrared rays indi- 
cating a large light absorption degree for the pigment 
contained in ink and a light receiving element having 

ss sensitivity for long light. Numeral 88 is a recess for hous- 
ing the spring 78. 

[0042] Figures 8 and 9 show one embodiment of the 
above-mentioned ink cartridge 6, wherein numeral 100 
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is a cartridge containing the ink bag 41 , formed as a case 
containing a main unit 100a and a lid 100b joined by 
bond means that cannot be stripped off during the op- 
eration, but can be stripped off by a jig. etc., such as 
double-acting adhesive tape, so as to communicate with 
the air pump 40 in the internal space 6a 
[0043] The cartridge 100 has both sides formed with 
protrusions 101 and 102 selectively engaging grooves 
111,112, and 113 of a cartridge holding frame 110 de- 
scribed below and the rear end formed with a projection 

103 engaging a recess 115 on the rear end of a lever 
114. It has the top face formed with an insertion hole 

1 04 (not shown) of an ink supply needle 1 1 6 connected 
to the tip of the tube 7 and a front face formed with a 
recess 117 for locking the lever 114. 

[0044] Numeral 16 is an insertion member of the 
above-mentioned ink supply needle. The ink supply 
needle insertion member 16 is attached up and down 
movable to a guide member 1 1 8 formed on the top face 
of the cartridge holding frame 110 with a needle protec- 
tive member 122 (described below) sandwiched be- 
tween the insertion member 1 6 and the cartridge holding 
frame 1 1 0. It has both sides formed with projections 1 20 
engaging long holes 11 9 of the lever 114 and moving up 
and down following rotation of the lever 114. On the oth- 
er hand, the needle protective member 122 consists of 
an elastic member 123 such as a spring for always 
pressing the ink supply needle insertion member 16 up- 
ward and a packing member 1 24 being placed in a lower 
part for elastically sealing a needle hole 116a and the 
needlepoint of the ink supply needle 116 when the ink 
supply needle 116 is at an upper position. 
[0045] Numeral 114 is the above-mentioned lever 
which has the center engaging the ink supply needle in- 
sertion member 16 via the long hole 119 and the rear 
end formed with a recess 115 engaging the projection 
103 of the cartridge 100 for pivoting with the point as a 
supporting point Disposed on the front of the lever 114 
are a handle 1 5 that can be pressed down from the out- 
side of the printer box 18 and a claw 121 fitted into the 
recess 117 of the cartridge 100 at a position where it is 
completely lowered. 

[0046] When the ink cartridge 100 is not mounted 
(Figure 10), the needle hole 116a and the needlepoint 
of the ink supply needle 11 6 are surrounded by the pack- 
ing member 1 24. Thus, even if a person touches the ink 
supply needle 116 carelessly, he or she is not injured 
with the needlepoint, and volatilization of the ink solvent 
and adhesion of dust can be prevented. 
[0047] If the ink cartridge 100 is inserted matching 
with the grooves 111,112, and 1 1 3 of the cartridge hold- 
ing frame 110 through a cartridge insertion window of 
the printer box 18, it is guided by the holding frame 110 
for moving to the depth. In this process, the projection 
1 03 is fitted into the recess 11 5 of the lever 1 1 4, stopping 
the move of the cartridge 100 (Figure 11). 
[0048] When the lever 114 is pressed down, the ink 
supply needle 116 projects from the packing member 



1 24 against the elastic member 1 23 and is inserted into 
the ink bag 41 airtight ly through a packing member 41a 
of the ink bag 41 from the insertion hole of the cartridge 
100. While the ink supply needle 116 projects from the 

5 packing member 124, dust, ink dregs, etc., adhering to 
the needlepoint are swept away with the packing mem- 
ber 124, preventing foreign material from getting mixed 
with ink in the ink bag 41 . When the lever 114 is further- 
more pressed down, the claw 121 engages the recess 

10 117 on the front of the cartridge 100 for fixing the lever 
1 1 4 to the cartridge 1 00, preventing the ink supply nee- 
dle 116 from being drawn out carelessly, and the car- 
tridge 1 00 is pressed by the lever 1 1 4, disabling the car- 
tridge from being taken out (Figure 12). 

1$ [0049] On the other hand, when ink in the ink bag 41 
has been consumed, if the lever 1 1 4 is pulled up against 
the engagement force of the claw 121 , the claw 1 21 be- 
comes elastically deformed and is detached from the re- 
cess 1 1 7 of the cartridge 1 00. When the lever 114 is fur- 

20 thermore pulled up to the upper limit, the ink supply nee- 
dle insertion member 16 is pulled up by the lever 114 
and the needlepoint is housed in the packing member 
124. The cartridge 100 is taken out from the cartridge 
holding frame 110, a new cartridge 100 is mounted on 

25 the cartridge holding frame 110, and the lever 114 is 
pressed down to the lower limit. The cartridge replace- 
ment is now complete. 

[0050] Although the projections 103 and 103 are 
formed on both sides near the rear end of the cartridge 

30 100 for forming the pivot supporting point of the lever 
114 in the embodiment, a similar effect can also be pro- 
duced by extending a part of the lever 1 1 4 so as to reach 
a rear end 100c of the cartridge 100 for forming a pivot 
supporting point formation part 126 and by forming the 

35 rear end 100c of the cartridge 100 with a thin part 127 
capable of engaging the pivot supporting point formation 
part 126. 

[0051] By the way, since different types of ink are sup- 
plied by different cartridges at a color printer, if cartridg- 

40 es of colors corresponding to color heads are not mount- 
ed, color mixture occurs. Figure 14 shows an embodi- 
ment suitable for use of ink cartridges having the same 
outer form as supply means of ink of colors, wherein nu- 
merals 1 28 to 1 31 are thin parts spaced from each other 

45 capable of engaging the pivot supporting point formation 
part 126 formed on the rear end of the cartridge 100. 
Slits 1 32 are formed between the thin parts and the main 
unit of the cartridge 1 00 so as to De broken off by a bend- 
ing force more than the torque received from the lever 

so 114. 

[0052] According to the embodiment, different posi- 
tions of the pivot supporting point formation part 1 26 of 
the lever 114 are set for each color of ink, and only a 
specific thin part is left for each ink color and others are 
55 cut off from the slits 1 32 on the cartridge side. 

[0053] If a cartridge of a different color is inserted, the 
pivot supporting point formation part 126 of the lever 114 
does not engage the thin part. Even if the lever 114 is 
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pressed down, a force for pressing down the ink supply 
needle 116 against the elastic member 123 cannot be 
given, thus the ink supply needle 116 can be prevented 
from being inserted into a different color cartridge. 
[0054] According to the embodiment, ink cartridges 
mass produced as consumables are manufactured with 
the same metal mold and when ink color is determined, 
the thin parts 128-131 may be cut off, thus manufactur- 
ing costs can be reduced owing to use of common metal 
molds to the cartridges. In the embodiment, the car- 
tridge 100 is separated into two members, which are 
joined as a unit by bond means that can be stripped off. 
Therefore, if a cartridge with consumed ink is collected 
and is separated into the main unit 1 00a and the lid 1 00b 
with a jig, it can be recycled simply by replacing the ink 
bag 41. 

[0055] FiguresIS (a) and (b) show one embodiment of 
the air pump 40, wherein numeral 140 is a base. The 
top face of the base 140 is formed with check valve 
chambers 145 and 146 for housing two check valves 
142 and 143 making up a pump together with a dia- 
phragm 141 described below, an atmosphere commu- 
nication port 1 47 used as a valve seat of a pressure reg- 
ulation valve, and an electromagnetic valve chamber 
152 comprising outlets 150 and 151 connected to each 
cartridge 6 on the lower end. The diaphragm 141 made 
of an elastic material such as rubber is fixed in airtight 
relation to a bottom face 1 53 opposed to the check valve 
chambers 145 and 146. 

[0056] The check valve chamber 145 serving as a 
suction port communicates with the atmosphere via a 
groove 154 and the check valve chamber 146 serving 
as a discharge port communicates with the electromag- 
netic valve chamber 152 via a groove 1 55. The electro- 
magnetic valve chamber 152 is provided with a plurality 
of exhaust ports on the bottom (in the embodiment, four 
exhaust ports 150 and 151) as described above, which 
are provided sealablv with electromagnetic valves 
156-159. 

[0057] Numeral 1 60 is a lid formed with a window 1 61 
in a part opposed to the atmosphere communication 
hole 147 serving as the valve seat for sealing the top 
face of the main unit case 140 via a packing plate 162 
capable of covering at least the peripherals and open- 
ings. Numeral 1 63 is a pressure plate inserted into the 
window 1 61 for bringing the packing plate 1 62 into elas- 
tic contact with the through hole 147 under a constant 
pressure determined by springs 164 and 165. 
[0058] Numeral 168 is a diaphragm drive piece having 
one end pivotably fixed to the base 140 via an elastic 
member 169 such as rubber and the other end to which 
a magnet 171 receiving an alternating field from a sole- 
noid 170 is fixed so as to always come in contact with 
the diaphragm 141. Numeral 173 is a pressure regula- 
tion rod pivotably disposed on the lid 160. 
[0059] When an alternating current is supplied to the 
solenoid 170 in the structure, the diaphragm drive piece 
168 vibrates with the elastic member 169 side as a sup- 



porting point, compressing and expanding the dia- 
phragm 141. If compressed air is supplied from the 
check valve 143 to the electromagnetic valve chamber 
152 and the air pressure exceeds the pressure set by 

5 the springs 164 and 1 65, the pressure plate 1 63 moves 
upward against the pressure of the springs 1 64 and 1 65, 
letting a part of air escape from the through hole 1 47 for 
maintaining the air pressure in the electromagnetic 
valve chamber 1 52 to a given value, namely, an appro- 

10 priate value for pushing up ink to the recording head 8 
from the cartridge 6 (in the embodiment, gage pressure 
0.02 to 0.04 (kg/m2)). 

[0060] If the electromagnetic valves 156-159 are 
opened in this state, pressure-regulated air flows from 

is the exhaust ports 1 50 and 1 51 into the airtight space 6a 
of the cartridge 6, whereby the ink bag 41 is com- 
pressed, making ink flow into the recording head 8 
through the tube 7 and further flow from the recording 
head 8 into the subtank 1 0. When the ink full sensor 43 

20 senses that the subtank 1 0 fills with ink, the electromag- 
netic valves 1 56-1 59 are closed. If the ink full sensor 43 
does not sense the ink full state although the predeter- 
mined time has elapsed, it is judged that the remaining 
amount of ink in the ink cartridge 6 becomes extremely 

25 small. 

[0061] Ink in the subtank 10 reversely flows via the 
recording head 8 into the ink cartridge 6 due to the head 
difference (in the embodiment, 10 cmH 2 0). If the ink 
empty sensor 44 detects an ink empty state, the elec- 

30 tromagnetic valves 156-159 are opened, again supply- 
ing air to the ink cartridge 6 for supplying ink via the re- 
cording head 8 to the subtank 10 until it fills with ink. 
Thus, the ink amount in the subtank 10 is maintained in 
a predetermined range for printing while the electromag- 

35 netic valves 156-159 are opened and closed in re- 
sponse to the signals of the ink empty sensor 44 and 
the ink full sensor 43. 

[0062] Next, auxiliary members disposed in the non- 
print area for supporting the ink supply system will be 

40 discussed. 

[0063] Figure 16 shows an arrangement of the mem- 
bers in the move direction of the carriage 1 in the re- 
corder, wherein numeral 1 80 is capping means for seal- 
ing the recording head 8 and numeral 17 is a waste ink 

45 tank for storing ink discharged from the recording head 
8. The capping means 180 and the waste ink tank 17 
are placed outside the print area of the carriage 1 ; the 
capping means 180 is placed to the height opposed to 
the recording head 8 and the waste ink tank 17 is placed 

50 just below the capping means 180. 

[0064] Figure 17 shows one embodiment of the cap- 
ping means, wherein numeral 183 is a cap member 
formed with a plurality of projections so as to match the 
arrangement of nozzle openings 21 of the recording 

55 head 8 for spouting black ink drops, nozzle openings 
21 C for spouting cyan ink drops, nozzle openings 21JVI 
lor spouting magenta ink drops, and nozzle openings 
21 Y for spouting yellow ink drops (Figure 1 8) in the em- 
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bodiment, projections 184 and 185 for sealing two rows 
of the nozzle openings 21 B for spouting black ink drops 
and projections 186. 187, and 188 for sealing the nozzle 
openings 21 C, 21 M, and 21 Y for spouting color ink 
drops. For example, the projection 184 will be discussed 
for providing a plane at the center abutting the nozzle 
openings and rounding so as to dent to the recess side 
on the boundaries between the projection and recesses 
190-194. As seen in Figure 22. it is made of chemically 
resistant silicon-family rubber having hardness of JIS 
hardness 40 to 60, preferably 60 so as to form a plane 
1 84a at the center abutting the nozzle openings 21 and 
rounds 184b and 184b on both sides distant from the 
nozzle openings 216. 

[0065] Numeral 195 is a cap member fixing frame 
formed as a frame coming in elastic contact with the pe- 
ripheral surface of the cap member 183 for holding the 
cap member 1 83 with the projections 1 84-1 88 exposed. 
It has a top face 1 96 and a bottom face 1 97 formed with 
projections "198, 198 outward projecting, spaced from 
each other at a given distance, and a side face 199, 
which is opposed to the recording head 8 and becomes 
the home position side, formed with an abutment piece 
200 abutting the side of the recording head 8 when it 
moves to the capping position. 
[0066] Numeral 202 is a cap member support formed 
as a frame having a "C '-shaped cross section with both 
sides and front opened. It has a top face 203 and a bot- 
tom face 204 formed with guide grooves 205 in which 
the projections 198 of the cap member fixing frame 1 95 
are fitted. A blade 206 made of an elastic material such 
as rubber coming in contact with the surface of the re- 
cording head 8 is fixed to the top face 203 side opposed 
to the recording head 8. 

[0067] Each of the guide grooves 205 consists of two 
parallel parts 205a and 205b preceding and following in 
a direction perpendicular to the nozzle opening face of 
the recording head 8 and a slope 205c for guiding the 
projection 1 98 from one parallel part 205a to the other 
parallel part 205b when the cap fixing frame 1 95 moves 
in the horizontal direction. The cap member support 202 
has both sides formed with a shaft 207 engaging a cap- 
ping means drive mechanism described below. 
[0068] Figure 1 9 shows one embodiment of the cap- 
ping means 180 placed near the home position and the 
waste ink tank 17, wherein numeral 210 is the above- 
mentioned capping means drive mechanism rotated in 
the directions indicated by an arrow 21 2 by drive means 
(not shown) with a shaft 211 as the center for moving 
the capping means 1 80 between a position at which the 
capping means 180 is abutted against the recording 
head 8 and a position at which the capping means 180 
is detached from the recording head 8. The shaft 207 of 
the cap member support 202 is guided by a long groove 
213 and a crank 215 rotates, whereby the cap member 
183 is moved via a shaft 216 from the position opposed 
to the recording head 8 to a blade 221 of the waste ink 
tank 17. 



[0069] Numeral 1 7 is the above-mentioned waste ink 
tank which has an opening 220 in the upper part of the 
face opposed to the cap member 183, where the blade 
221 coming in elastic contact with the projections 
5 1 84-1 88 of the cap member 1 83 is disposed. The waste 
ink tank 1 7 contains an ink absorption material 223 de- 
scribed below. 

[0070] Numeral 224 is a protective member made of 
an elastic porous substance not producing fiber pieces 
such as non woven cloth. It is housed partitioning a part 
of the waste ink tank 17 so as to abut the cap member 
183 and the blade 206 when the capping means 180 is 
pulled down to the lowest end. The protective member 
224 is impregnated with liquid lacking an affinity for ink, 
such as silicon oil, as required. 
[0071] In the embodiment, in the nonprint mode, as 
shown in Figure 20 (a), the capping means drive mech- 
anism 21 0 is moved to the recording head 8 side with 
the cap member support 202 pulled up to the top part 
by the crank 215 and the projections 184-188 are abut- 
ted against the nozzle openings 21 B, 21 B, 21 C, 21 M, 
21 Y of the recording head 8, whereby the nozzle open- 
ings 21 B. 21 B, 21 C, 21 M, 21 Y are directly sealed by the 
plane 184a of the cap member 184 without intervention 
of space, as shown in Figure 22. Even if vibration is ap- 
plied to the recording head 8 from the outside, unlike a 
cap formed like a cup, ink drops do not leak from nozzle 
openings; extremely effective seal means is provided 
particularly for ink high in film formation property and 
drying property. Since the rounds 184b, 184b are 
formed on both sides and the contact area is made as 
small as possible, the amount of ink remaining between 
the cap member 183 and the nozzle plate 20 can be 
lessened as much as possible for preventing ink fixation 
which causes the cap to be fixed. 
[0072] To start printing, when a print command signal 
is input, if the recording head 8 is moved to the print area 
side with the cap member 183 abutted against the re- 
cording head 8, the cap member 1 83 moves to the print 
area side as the recording head 8 moves. In this proc- 
ess, the projection 198 of the cap member fixing frame 
195 moves from the parallel part 205b of the guide 
groove 25 via the slope 205c to the parallel part 205a 
and is detached from the recording head 8. In this state, 
as shown in Figure 20 (b), the capping means drive 
mechanism 210 is rotated in the direction of arrow A for 
detaching the capping means 180 from the recording 
head 8, whereby the recording head 8 is completely. re- 
leased from the capping means 180, thus enabling ink 
drops to be spouted through the nozzle openings 21 B, 
21 B, 21 C, 21 M, 21 Y; ink drops can be spouted in re- 
sponse to print data. 

[0073] Upon completion of the printing, the capping 
means drive mechanism 210 is moved in the direction 
indicated by arrow B in Figure 20 (b) for moving the abut- 
ment piece 200 to a position at which the abutment piece 
"200 abuts the recording head 8. In this state, when the 
recording head 8 comes to a position near the capping 
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position of the home position, the side of the home po- 
sition of the recording head 8 abuts the recording head 
8 moving in the arrow A direction to the abutment piece 
200 (Figure 21 (a)), making a relative move of the fixing 
frame 195 with the support 202. The fixing frame 195 
moves to the parallel part 205b with the projection 198 
guided by the slope 205c, and also advances to the re- 
cording head side while accurately positioning a hori- 
zontal relative position with the recording head 8 at the 
abutment piece 200, whereby the cap member 183 
moves vertically to the nozzle openings as shown by ar- 
row B in the figure 21 (b) at the relative rate zero with the 
recording head 8 for bringing the projections 184-188 
into elastic contact with the nozzle openings 21 B, 21 B, 
21C.21M, 21Y t 

[0074] Since the horizontal relative rate between the 
recording head 8 and the cap member 183 is zero just 
before the abutment the cap member 183 comes in 
elastic contact with the nozzle openings 21 without rub- 
bing the recording head unnecessarily. 
[0075] If the nozzle plate 20 is contaminated with ink 
dregs, dust, etc., because of long-term use, it needs to 
be cleaned. 

[0076] Figure 23 shows one embodiment of the ink 
absorption material housed in the waste ink tank 1 7 de- 
scribed above, wherein numerals 230, 230, ... are ink 
absorption sheets each 0. 1 mm to 0.5 mm thick provided 
by compressing fiber showing an affinity for ink so as to 
provide a density of about 200 g per cubic meter. A nec- 
essary number of sheets are laminated with partition 
sheets 231 , 231 .... made of ink-nonpermeable material, 
such as a metal foil or resin film, between and an inflow 
port 232 penetrating the ink absorption material from the 
top face to the bottom face is made in a position into 
which waste ink discharged from the recording head 8 
flows (in the embodiment, the center of the ink absorp- 
tion material). 

[0077] According to the embodiment, when ink dis- 
charged from the recording head 8 flows into the inflow 
port 232 (Figure 24 (a)), it is absorbed in all directions 
from the bottom face 17a of the waste ink tank 17 and 
an exposure face 230a of the through hole 232 at the 
center of the lowest ink absorption sheet 230. Since the 
current ink absorption sheet 230 absorbing ink is sepa- 
rated from the second ink absorption sheet 230 posi- 
tioned thereabove by a partition sheet 231, the lowest 
sheet 230 absorbs waste ink K as much as possible 
while expelling air from a gap 234, whereby rapid fixa- 
tion of ink caused by too rapid volatilization of the solvent 
making up a part of the waste ink can be suppressed for 
preventing the ink sheet from being clogged with fixed 
ink; waste ink of an amount near the limit of the absorp- 
tion capability of one ink sheet can be absorbed. 
[0078] When the lowest ink absorption sheet 230 thus 
absorbs ink to the limit, the liquid level of the waste ink 
rises from the bottom face 1 7a to the second ink absorp- 
tion sheet 230 (Figure 24 (b)), and the second ink ab- 
sorption sheet absorbs waste ink of an amount near the 



limit of its absorption capability as described above. 
Thus, the ink absorption sheet absorbing the waste ink 
shifts to the upper one in order (Figure 24 (c)). 
[0079] By the way, if the filling rate with each ink ab- 

5 sorption sheet 230 is raised and the peripheral surface 
comes in contact with a wall face 17b of the waste ink 
tank 1 7 and the gap 234 cannot be provided, it is feared 
that air may remain in the ink absorption sheets 230, 
blocking spreading of waste ink K in all directions 

10 through the inflow port 232. To solve such a problem, 
vertically continuous notches 235, 235, ... and small 
through holes 236 are provided on the peripheries of the 
ink absorption sheets 230 and the partition sheets 231 , 
thereby providing permeability on the fringes of the ink 

is absorption sheets 230. 

[0080] Figure 25 shows another embodiment of the 
waste ink absorption material. In the embodiment, only 
partition sheets 237 not absorbing ink are laminated via 
spacers 238 so that they are spaced from each other 

20 allowing ink to be held by a capillary force, normally 1 
mm or less. Numeral 235 is an air vent recess made in 
the fringes. 

[0081] According to the embodiment, waste ink flow- 
ing in through an inflow port 232 flows into a gap formed 
25 by the lowest partition sheet 237 and spreads in all di- 
rections and the solvent volatilizes, then only the solid 
component remains on the partition sheet 237. When 
one gap is thus filled with the solid component, ink flows 
into another gap above the gap filled with the solid corn- 
so ponent and is fixed. This process is repeated for effi- 
ciently storing waste ink. Particularly for ink fast in fixa- 
tion or containing much a solid component, the waste 
ink absorption material can absorb waste ink more effi- 
ciently than the absorption material using compressed 
35 fiber. 

[0082] In the invention, ink is supplied from the ink car- 
tridge via the recording head to the subtank and further 
during printing, ink in the subtank is made to reversely 
flow into the ink cartridge via the recording head. There- 
to fore, inkcan be circulated on one flow passage and with- 
out complicating the ink flow passage, accumulation of 
ink in the recording head can be removed and bubbles 
and viscous ink in the flow passage can be discharged 
for supplying ink at a concentration appropriate for print- 
*5 ing to the recording head. 



Claims 

50 1. An ink jet recorder comprising a subtank (10) and 
an ink jet recording head (8) mounted on a carriage 
(1) moving in parallel with a platen (4), an ink car- 
tridge (6) being placed outside said carriage (1) for 
communicating with said ink jet recording head (8) 

55 by a tube (7, 9), ink supply means (41) for feeding 
ink from said ink cartridge (6) into said recording 
head (8) under pressure, capping means (180) for 
sealing nozzle openings (21 ) of said recording head 
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(8) outside a print area of said carriage (1), and a 
waste ink tank (10) for storing waste ink from said 
recording head (8), 
characterized in that 

said ink jet recording head (8) comprises two com- 
mon ink chambers (26, 27) communicating with 
both sides of pressure generating chambers (24) for 
generating pressure in order to eject ink and ink 
supply ports (30, 31 ) where ink flows into said com- 
mon ink chambers (26, 27) from the outside, one 
ink supply port (31 ) being connected to said subtank 
(10) and the other being connected to said ink car- 
tridge (6), wherein said subtank (10) is replenished 
with ink through said ink jet recording head (8) by 
said ink supply means (41) and ink is made to re- 
versely flow into said cartridge (6) via said recording 
head (8) from said subtank (10) for printing. 

2. The ink jet recorder as claimed in claim 1 wherein 
said ink cartridge comprises a flexible ink bag 
housed in a. sea lab I e vessel and wherein said ink 
supply means is formed as an air pump for supply- 
ing air to said vessel. 

3. The ink jet recorder as claimed in claim 1 further 
including a frame for detachably holding said ink 
cartridge, a lever rotatably disposed on said holding 
frame, and an ink supply needle being connected 
to said recording head by a tube and moving up and 
down with rotation of said lever 

4. The ink jet recorder as claimed in claim 3 wherein 
said lever has one end formed with an engagement 
part engaging when said cartridge is normally 
mounted, and uses the engagement part as a rota- 
tion supporting point. 

5. The ink jet recorder as claimed in claim 3 wherein 
when said ink supply needle is pulled up from said 
cartridge between said lever and said holding 
frame, a tip of said ink supply needle is surrounded 
by an elastic member and when said lever is pulled 
down, said ink supply needle projects from the elas- 
tic member and is inserted into the ink bag. 

6. The ink jet recorder as claimed in claim 3 wherein 
a claw projecting into the side of said ink cartridge 
is formed on the rotation operation side of said lever, 
wherein a recess is formed at a position opposed 
to said claw when said ink supply needle of said car- 
tridge is inserted into the ink bag, and wherein said 
claw elastically engages said recess in a state in 
which said ink supply needle is inserted in the ink 
bag. 

7. The ink jet recorder as claimed in claim 1 wherein 
said subtank is provided with at least a part com- 
prising a flexible film, a responsive piece responsive 



to expansion of the flexible film at an ink full position, 
and a light transmission region at an ink empty po- 
sition, and wherein a move of said responsive piece 
and an infrared ray transmission factor of said light 
5 transmission region are detected for sensing ink full 
and ink empty. 

8. The ink jet recorder as claimed in claim 7 wherein 
an ink outlet is disposed in a lower part of said sub- 

10 tank and an air vent hole sealed with a packing lack- 
ing an affinity for ink and having permeability is dis- 
posed in an upper part of said subtank. 

9. The ink jet recorder as claimed in claim 7 wherein 
15 said flexible film is airtightly joined to a frame so as 

to provide a cross section like a ship by turning at 
an end and said light transmission region is formed 
near the end. 

20 10. The ink jet recorder as claimed in claim 1 wherein 
said subtank and said recording head are joined as 
a unit by a flow passage component, wherein said 
flow passage component is formed with a flow pas- 
sage whose part is made up of a groove and a flex- 
25 jble film for sealing the groove, and wherein said 
subtank and said recording head are connected by 
the flow passage. 

1 1 . The ink jet recorder as claimed in claim 1 0 wherein 
30 a filter is inserted between said recording head and 

said flow passage component, 

12. The ink jet recorder as claimed in claim 2 wherein 
said ink supply means comprises a base formed 

35 with two check valve chambers for housing check 
valves for suction and exhaust so as to open to one 
face and an electromagnetic valve chamber com- 
municating with said check valve chamber for ex- 
haust by a groove and housing electromagnetic 
to valves for sealing exhaust ports and an atmosphere 
communication hole communicating with said elec- 
tromagnetic valve chamber and having a top face 
serving as a valve seat, said atmosphere commu- 
nication hole made in said base, an airtightly pro- 
45 vided diaphragm communicating with each check 
valve chamber at positions opposed to said check 
valve chambers on an opposed face of said base 
via through holes and being expanded and shrunk 
by electromagnetic means, a lid formed with a win- 
so dow in a position opposed to a. top face of said at- 
mosphere communication hole serving as the varve 
seat for sealing the opening of said one face via a 
packing plate, and a pressure plate for pressing the 
packing plate via elastic members so as to provide 
55 a constant pressure in an area opposed to the win- 
dow. 

13. The ink jet recorder as claimed in claim 12 wherein 
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said exhaust ports ara connected to space of said 
cartridge by the flow passage. 

14. The ink jet recorder as claimed in claim 12 wherein 
pressure of the space of said ink cartridge is adjust- 
ed by said elastic members to pressure appropriate 
for supplying ink to said recording head. 

15. The ink jet recorder as claimed in claim 1 wherein 
said capping means is disposed in a non-print area 
of said carriage and has a cap member made of an 
elastic substance comprising projections at posi- 
tions corresponding to nozzle opening rows of said 
recording head. 

16. The ink jet recorder as claimed in claim 15 wherein 
said elastic substance is made of chemically resist- 
ant silicon-family rubber having hardness of JIS 
hardness 40 to 60, preferably 60. 

17. The ink jet recorder as claimed in claim 15 wherein 
each of said projections is formed so as to have a 
semicylindrical cross section comprising a plane 
part abutting the nozzle openings and rounds hav- 
ing a gap length with a nozzle plate outwardly in- 
creasing gradually. 

18. The inkjet recorder as claimed in claim 15 wherein 
said capping means is disposed in a capping means 
drive mechanism so as to move in a direction sub- 
stantially perpendicular to a face of the nozzle plate 
and in a direction perpendicular to a move direction 
of said carriage within a face parallel with a plane 
containing the nozzle plate. 

19. The inkjet recorder as claimed in claim 15 wherein 
said cap member is disposed in the capping means 
drive mechanism via a fixing frame movably in a 
move direction of said recording head and the di- 
rection perpendicular to the nozzle plate, and 
wherein as said recording head moves, said projec- 
tions are brought into elastic contact with the nozzle 
openings perpendicularly to the nozzle plate. 

20. The inkjet recorder as claimed in claim 19 wherein 
the fixing frame has an abutment piece abutting a 
side of said recording head when the nozzle plate 
of said recording head is opposed to said cap mem- 
ber. 

21. The inkjet recorder as claimed in claim 19 wherein 
a blade opposed to an arrangement direction of the 
nozzle openings of the nozzle plate is disposed on 
an upper end of the fixing frame. 

22. The ink jet recorder as claimed in claim 1 wherein 
said waste ink tank for storing ink discharged from 
said recording head is disposed in the non-print ar- 



ea of said carriage and contains ink absorption ma- 
terial having a plurality of layer-like ink absorption 
regions separated up and down from each other by 
ink non-transmission material. 

5 

23. The ink jet recorder as claimed in claim 22 wherein" 
the ink absorption regions are filled with porous ma- 
terial. 

10 24. The ink jet recorder as claimed in claim 22 wherein 
the ink absorption regions are formed as a gap al- 
lowing ink to be held by a surface tension. 

25. The ink jet recorder as claimed in claim 22 wherein 
15 an ink inflow port is made in the ink absorption ma- 
terial from the top to bottom. 

26. The ink jet recorder as claimed in claim 22 wherein 
a recess forming a space with a wall face of said 

20 waste ink tank or a through hole is made in fringes 
of the ink absorption material. 

27. The ink jet recorder as claimed in claim 22 wherein 
said waste ink tank is formed with an opening in an 

25 upper area opposed to said cap member and 
wherein the opening is provided with a blade with 
which said cap member comes in contact when said 
cap member is dropped by said capping means 
drive mechanism. 

30 

28. The inkjet recorder as claimed in claim 27 wherein 
a cap protective member abutting said cap member 
is disposed in an upper part of said blade. 

35 29. The ink jet recorder as claimed in claim 28 wherein 
said cap protective member is impregnated with an 
ink repellent. 



1. Tintenstrahlaufzeichnungsvorrichtung mit einem 
Sekundarbehalter (10) und einem Tintenstrahlauf- 
zeichnungskopf (8), der auf einem sich parallel zu 

45 einer Walze (4) bewegenden Schlitten (1) ange- 
bracht ist, einer Tintenpatrone (6), die auQerhalb 
des Schlittens (1) angeordnet ist und mit dem Tin- 
tenstrahiaufzeichnungskopf (8) mittels eines Rohrs 
(7,9) kommuniziert, einem Tintenzufuhrrnittel (41) 

50 fur die Zufuhr von Tinte von der Tintenpatrone (6) 
zum Aufzeichnungskopf (8) unter Druck, einem 
Kappenmittel (180) zum Abdichten von Dusenoff- 
nungen (21 ) des Aufzeichnungskopfs (8) auBerhalb 
eines Druckbereichs des Schlittens (1 ) sowie einem 

55 Resttintenbehalter (1 0) zur Aufnahme von Resttinte 
aus dem Aufzeichnungskopf (8), 
dadurch gekennzeichnet, 

daO der Tintenstrahlaufzeichnungskopf (8) zwei ge- 
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meinsame Tlntenkammern (26,27) aufweist, die mit 
beiden Seiten von zur Erzeugung von Druck fur dsn 
AusstoB von Tinte dienenden Druckerzeugungs- 
kammem (24) kommunizieren, sowie Tintenzufuhr- 
offnungen (30, 31 ), durch die Tinte in die gemein- 
samen Tlntenkammern (26,27) von auBen flieBt, 
wobei eine Tintenzufuhroffnung (31) mit dem Se- 
kundarbehalter (10) verbunden ist und die and ere 
mit der Tintenpatrone (6) verbunden ist, wobei der 
Sekundarbehalter (10) mit Tinte uber den Tinten- 
strahlaufzeichnungskopf (8) durch das Tintenzu- 
fuhrmittel (41 ) aufgefullt wird und Tinte dazu veran- 
laBt wird, umgekehrt aus dem Sekundarbehalter 
(10) in die Tintenpatrone (6) uber den Aufzeich- 
nungskopf (8) fur das Drucken zu flieBen. 

2. Tintenstrahlaufzeichnungsvorrichtung gemaB An- 
spruch 1, bei der die Tintenpatrone einen in einem 
verschlieBbaren Behalter befindlichen fiexiblen Tin- 
tenbeutel aufweist, wobei das Tintenzufuhrmittel 
ats eine Luftpumpe ausgebildet ist, um dem Behal- 
ter Luft zuzufuhren. 

3. Tintenstrahlaufzeichnungsvorrichtung gemaB An- 
spruch 1 , die des weiteren einen Rahmen zur los- 
baren Halterung der Tintenpatrone, einen drehbar 
an dem Halterahmen angeordneten Hebel sowie ei- 
ne Tintenzufuhrnadel aufweist, die mit dem Auf- 
zeichnungskopf mittels eines Schlauchs verbunden 
ist und sich antsprechend der Drehung des Hebeis 
a uf warts und abwarts bewegt 

4. Tintenstrahlaufzeichnungsvorrichtung gemaB An- 
spruch 3, bei der ein Ende des Hebeis mit einem 
Eingriffsabschnitt ausgebildet ist, der bei normaler 
Anbringung der Patrone eingeruckt ist, wobei der 
Eingriffsabschnitt als ein Drehunterstutzungspunkt 
verwendet wird. 

5. Tintenstrahlaufzeichnungsvorrichtung gemaB An- 
spruch 3, bei der, wenn die TintenzufOhrnadel von 

. der Patrone zwischen dem Hebel und dem Hatte- 
rahmen nach oben gezogen wird, eine Spitze der 
Tintenzufuhrnadel von einem elastischen Element 
umgeben ist und, wenn der Hebel nach unten ge- 
zogen wird, die Tintenzufuhrnadel aus dem elasti- 
schen Element hervorragt und in den Tintenbeutel 
eingefuhrt ist. 

6. Tintenstrahlaufzeichnungsvorrichtung gemaB An- 
spruch 3, bei der eine Klaue, die seitlich in die Tin- 
tenpatrone hineinragt, auf der Drehbetriebsseite 
des Hebeis ausgebildet ist, wobei eine Vertiefung 
an einer der Klaue entgegengesetzten Position ge- 
bildet ist, wenn die Tintenzufuhrnadel der Patrone 
in den Tintenbeutel ejngefuhrt ist, und wobei die 
Klaue elastisch in die Vertiefung in einem Zustand 
eingreift, in dem die Tintenzufuhrnadel in den Tin- 



tenbeutel eingefuhrt ist 

7. Tlntenstrahlaufzeichnungsvorrichtung gemaB An- 
spruch 1 , bei der der Sekundarbehalter wenigstens 

5 einen eine flexible Folie aufweisenden Abschnitt, 
ein Reaktionselement, das auf die Expansion der 
fiexiblen Folie in einer mit Tinte gefultten Position 
reagisrt, sowie einen lichtdurchlassigen Bereich in 
einer Position, in der keine Tinte vorhanden ist, auf- 

w weisen, wobei eine Bewegung des Reaktionsele- 
ments und ein Infrarotdurchlassigkeitsfaktor des 
lichtdurchlassigen Bereichs erfaBt werden zur Er- 
mittlung, ob ein mit Tinte gef ullter Zustand oder ein 
leerer Zustand herrscht. 

15 

8. Tintenstrahlaufzeichnungsvorrichtung gemaB An- 
spruch 7, bei der ein TintenauslaB in einem unteren 
Abschnitt des Sekundarbehalters angeordnet ist 
und ein LQftungsloch, das mit einer Dichtung abge- 

20 dichtet ist, die keine Affinitat zur Tinte aufweist und 
eine Durch lassigkeit aufweist, in einem oberen Ab- 
schnitt des Sekundarbehalters angeordnet ist. 

9. Tintenstrahlaufzeichnungsvorrichtung gemaB An- 
25 spruch 7, bei der die flexible Folie luftdicht mit einem 

Rahmen derart verbunden ist, daB ein schiffartiger 
Querschnitt durch Drehung an einem Ende ausge- 
bildet ist und der lichtdurchlassige Bereich nahe am 
Ende ausgebildet ist. 

30 

10. Tlntenstrahlaufzeichnungsvorrichtung gemaB An- 
spruch 1 , bei der der Sekundarbehalter und der Auf- 
zeichnungskopf zu einer Einheit mittels einer 
FlieBdurchgangskomponente ausgebildet sind, wo- 

35 bei die FlieBdurchgangskomponente als FlieB- 
durchgang ausgebildet ist, der aus einer Nut und 
einer fiexiblen Folie zur Abdichtung der Nut gebildet 
ist, und wobei der Sekundarbehalter und der Auf- 
zeichnungskopf Ober den FlieBdurchgang verbun- 

40 den sind. 

11. Tintenstrahlaufzeichnungsvorrichtung gemaB An- 
spruch 10, bei der ein Filter zwischen dem Auf- 
zeichnungskopf und der FlieBdurchgangskompo- 

^5 nente eingesetzt ist. 

12. Tintenstrahfaulzeichnungsvorrichtung gemaB An- 
spruch 2, bei der das Tintenzufuhrmittel eine Basis 
umfaBt, die zwei Absperrventilkammem zur Auf- 

50 nahrne von Absperrventilen zum Ansaugen und Ab- 
lassen aufweist, um eine Offnung zu einer F lac he 
zu ermoglichen, sowie eine Elektromagnetventil- 
kammer, die mit der Absperrventilkammer zum Ab- 
lassen mittels einer Nut kommuniziert und elektro- 

55 magnetische Ventile zur Abdichtung von AblaBoff- 
nungen aufnimmt, sowie ein Umgebungsluftverbin- 
dungsloch, das mit der Elektromagnetventilkammer 
kommuniziert und eine obere Flache aufweist, die 



11 



21 



EP 0 714 778 B1 



22 



als ein Ventilsitz dient, wobai das Umgebungsluft- 
verbindungsloch in der Basis ausgebildet ist und ei- 
ne luttdicht ausgebildete Membran mit jeder Ab- 
sperrventilkammer an den Absperrvsntilkammern 
entgegengesetzten Positioner! an einer entgegen- 
gesetzten Flache der Basis uber Durchgangsldcher 
kommuniziert und mittels eines elektromagneti- 
schen Mittels ausgedehnt und zusammengezogen 
wird, wobei ein Deckel, der mit einem Fenster an 
einer der oberen Flache des Umgebungsluftverbin- 
dungslochs entgegengesetzten Position ausgebil- 
det ist, als Ventilsitz zurAbdichtung derOffnungder 
einen Flache uber eine Dichtungspiatte dient, und 
eine Druckplatte zurKomprimierung der Dichtungs- 
piatte uber elastische Elemente vorgesehen ist, urn 
einen konstanten Druck in einem dem Fenster ent- 
gegengesetzten Bereich berettzustellen. 

13. Tintenstrahlaufzeichnungsvorrichtung gemaB An- 
spruch 12, bei der die Absaugoffnungen mit einem 
Raum der Patrone uber den FlieQdurchgang ver- 
bunden sind. 

14. Tintenstrahlaufzeichnungsvorrichtung gemaB An- 
spruch 12, bei der der Druck des Raums der Tm- 
tenpatrone durch das elastische Element derart 
eingestellt ist, daB ein fur die Zufuhr von Tinte zu 
dem Aufzeichnungskopf geeigneter Druck 
herrscht. 

15. Tintenstrahlaufzeichnungsvorrichtung gemaB An- 
spruch 1, bei der das Kappenmittel in einem Be- 
reich der Patrone angeordnet ist, in dem nicht ge- 
druckt wird, und ein Kappenelement aufweist, das 
aus einer elastischen Substanz hergestellt ist und 
Vorsprunge an Positionen aufweist, die Dusenoff- 
nungsreihen des Aufzeichnungskopfs entspre- 
chen. 

16. Tintenstrahlaufzeichnungsvorrichtung gemaB An- 
spruch 15, bei der es sich bei der elastischen Sub- 
stanz um Gummt aus der Gruppe der chemikalien- 
festen Silikone handelt, die eine JIS-Harte von 40 
bis 60, vorzugsweise 60, aufweist. 

17. Tintenstrahlaufzeichnungsvorrichtung gemaB An- 
spruch 15, bei der jeder Vorsprung derart ausgebil- 
det ist, daB er einen halbzylindrischen Querschnitt 
aufweist mit einem ebenen Abschnitt, der an den 
Dusenoffnungen anliegt und Rundungen, die eine 
Spaltlange aufweisen, wobei eine Dusenplatte sich 
nach auBen schrittweise erweitert. 

18. Tintenstrahlaufzeichnungsvorrichtung gemaB An- 
spruch 1 5, bei der das Kappenmittel in einem Kap- 
penmittelantriebsmechanismus derart angeordnet 
ist : daB es sich in eine Richtung bewegt, die sich im 
wesentlichen senkrecht zu einer Flache der Dusen- 



platte erstreckt, sowie in eine Richtung, die sich 
senkrecht zu einer Bewegungsrichtung der Patrone 
innerhalb einer Flache erstreckt. die parallel zu ei- 
ner die Dusenplatte umfassenden Ebene gerichtet 
5 ist. 

19. Tintenstrahlaufzeichnungsvorrichtung gemaB An- 
spruch 1 5, bei der das Kappenelement in dem Kap- 
penmitteltantriebsmechanismus mittels eines Befe- 

10 stigungsrahmens angeordnet ist, der in einer Bewe- 
gungsrichtung des Aufzeichnungskopfs und in ei- 
ner sich senkrecht zur Dusenplatte erstreckenden 
Richtung bewegbar ist, wobei wahrend der Bewe- 
gung des Aufzeichnungskopfs die Vorsprunge in 

*s elastischen Kontakt mit den Dusenoffnungen senk- 
recht zu der Dusenplatte gebracht werden. 

20. Tintenstrahlaufzeichnungsvorrichtung gemaB An- 
spruch 19, bei der der Befestigungsrahmen ein An- 

20 lagestuck aufweist, das an einer Seite des Auf- 
zeichnungskopfs anliegt wenn die Dusenplatte des 
Aufzeichnungskopfs sich entgegengesetzt zu dem 
Kappenelement befindet. 

25 21. Tintenstrahlaufzeichnungsvorrichtung gemaB An- 
spruch 19, bei der eine Klinge, die entgegengesetzt 
zu einer Anordnungsrichtung der Dusenoffnungen 
der Dusenplatte angeordnet ist, an einem oberen 
Ende des Befestigungsrahmens position iert ist. 

30 

22. Tintenstrahlaufzeichnungsvorrichtung gemaB An- 
spruch 1, bei der der Resttintenbehaiterzur Aufnah- 
me von Tlnte, die von dem Aufzeichnungskopf ab- 
gegeben wird, in- dem Bereich der Patrone ange- 

35 ordnet ist, in dem nicht gedruckt wird, und ein Tin- 
tenabsorptionsmateriaJ aufweist, das eine Mehr- 
zahl von schichtartigen Tintenabso ration sberei- 
chen enthalt, die nach oben und unten mittels eines 
tintenundurchlassigen Materials voneinander ge- 

40 trennt sind. 

23. Tintenstrahlaufzeichnungsvorrichtung gemaB An- 
spruch 22, bei der die Tintenabsorptionsbereiche 
mit pordsem Material gefullt sind. 

45 

24. Tintenstrahlaufzeichnungsvorrichtung gemaB An- 
spruch 22, bei der die Tlnenabsoprtionsbereiche als 
ein Spalt ausgebildet sind, der es ermoglicht, daB 
Tinte durch Oberflachenspannung gehalten wird. 

so 

25. Tlntenstrahlaufzeichnungsvorrichtung gemaB An- 
spruch 22, bei der eine TinteneinlaBoffnung von 
oben bis unten aus dem Tintenabsorptionsmaterial 
gebildet ist. 

55 

26. Tintenstrahlaufzeichnungsvorrichtung gemaB An- 
spruch 22, bei der eine Vertiefung, die einen Raum 
mit einer Wandflache des Resttintenbehalters oder 
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sinern Durchgangsloch bitdet, an den Randem das 
Tintenabsorptionsmaterials gebildat ist 

27. Tintenstrahlaufzeichnungsvorrichtung gemaB An- 
spruch 22, bei der der Resttintenbehalter mit einer 
Offnung in einem oberen Bereich ausgebildet ist, 
der entgegengesetzt zu dem Kappenelement aus- 
gebildet ist, wobei die Offnung mit einer Klinge ver- 
sehen ist, mit der das Kappenelement in Kontakt 
gelangt, wenn das Kappenelement mittels des Kap- 
penmittelantriebsmechanismus abgesenkt wird. 

28. Tintenstrahlaufzeichnungsvorrichtung gemaB An- 
spruch 27, bei der ein Kappenschutzelement, das 
an dem Kappenelement anliegt, in einem oberen 
Abschnitt der Klinge angeordnet ist. 

29. Tintenstrahlautzeichnungsvorrichtung gemaB An- 
spruch 28, bei dem das Kappenschutzelement mit 
einer tintenabweisenden Substanz impragniert ist. 



Revendications 

1. Appareil d'enregistrement a jets d'encre compre- 
nant un reservoir auxiliaire (10) et une tete (8) d'en- 
registrement k jets d'encre months sur un chariot 
(1 ) qui se deplace parallelement k un rouleau d 1 im- 
press ion (4), une cartouche cfencre (6) placee a 
I'exterieur du chariot (1) afin qu'elle communique 
avec la tete (8) d'enregistrement k jets d'encre par 
un tube (7, 9), un dispositif (41) de transmission 
d'encre destine k transmettre de I'encre de ta car- 
touche d'encre (6) k la t§te d'enregistrement (8) 
sous pression, un dispositif a capuchon (180) des- 
tine & fermer de maniere etanche les ouvertures de 
buses (21 ) de la tete d'enregistrement (8) en dehors 
d'une zone d'impression du chariot (1), et un reser- 
voir d'encre usee (10) destine a contenir I'encre 
usee provenant de la tete (8) d'enregistrement. 
. caracterise en ce que 

la tite (8) d'enregistrement k jets d'encre 
comprend deux chambres communes d'encre (26, 
27) qui communiquent avec les deux cotes de 
chambres generatrices de pression (24) destinees 
k cr6er une pression de projection de I'encre, et les 
canaux (30, 31) de transmission d'encre dans les- 
quels I'encre circule vers les chambres communes 
d'encre (26, 27) depuis I'ext6rieur, un premier canal 
(31 ) de transmission d'encre etant raccorde au re- 
servoir auxiliaire (10) et I'autre etant raccorde a la 
cartouche d'encre (6), dans lequel le reservoir auxi- 
liaire (10) est rempli d'encre par I'intermediaire de 
la tete (8) d'enregistrement a jets d'encre a I'aide du 
dispositif (41 ) de transmission d'encre et I'encre cir- 
cule en sens inverse vers la cartouche (6) par I'in- 
termediaire de la tete (8) d'enregistrement depuis 
le reservoir auxiliaire (10) pour 1'impression. 



2. Appareil d'enregistrement a jets d'encre selon la re- 
vendication 1, dans lequel la cartouche d'encre 
comprend un sac souple d'encre loge dans une cu- 
ve qui peut etre fenmee de maniere etanche, et le 

5 dispositif de transmission d'encre est forme cfune 
pompe pneumatique destinee a transmettre de Pair 
a la cuve. 

3. Appareil d'enregistrement a jets d'encre selon la re- 
10 vendication 1 , comprenant en outre un cadre de 

support amovible de la cartouche d'encre, un levier 
dispose afin qu'il puisse tourner sur le cadre de sup- 
port, et une aiguille de transmission d'encre reliee 
a la tete d'enregistrement par un tube et se depla- 
is cant verticalement lors de la rotation du levier. 

4. Appareil d'enregistrement k jets d'encre selon la re- 
vendication 3, dans lequel le levier a une premiere 
extremite possedant une partie de cooperation qui 

20 coopere lorsque la cartouche est normalement 
montee, et qui utilise la partie de cooperation com- 
me point de support de rotatbn. 

5. Appareil d'enregistrement a jets d'encre selon la re- 
25 vendication 3, dans lequel, lorsque I'aiguille de 

transmission d'encre est tiree vers le haut par rap- 
port k la cartouche entre le levier et le cadre de sup- 
port, un bout de I'aiguille est entoure par un organe 
elastique, et lorsque le levier est tire vers le bas, 
30 I'aiguille de transmission d'encre ddpasse de ['orga- 
ne elastique et pen etre dans le sac d'encre. 

6. Appareil d'enregistrement k jets d'encre selon la re- 
vendication 3, dans lequel une griffe depassant du 

35 cote de la cartouche d'encre est formee du cote de 
manoeuvre de rotation du levier, et une cavite est 
formed a un emplacement oppose a la grille lorsque 
I'aiguille de transmission d'encre de la cartouche 
est inseree dans le sac d'encre, et la griffe coopere 
40 elastiquement avec la cavite lorsque I'aiguille de 
transmission d'encre est inse76e dans le sac d'en- 
cre. 

7. Appareil d'enregistrement a jets d'encre selon la re- 
45 vendication 1, dans lequel le reservoir auxiliaire a 

au moins une partie comprenant un film souple, une 
piece sensible k la dilatation du film souple a une 
position d'etat plein d'encre, et une region de trans- 
mission de lurniere k une position sans encre, et le 
50 deplacement de la piece sensible et le facteur de 
transmission des rayons infrarouges de la region de 
transmission de lurniere sont determines pour la de- 
tection de I'etat plein d'encre et de I'etat vide. 



55 8. Appareil d'enregistrement k jets d'encre selon la re- 
vendication 7, dans lequel une sortie d'encre est 
placee dans une partie inferieure du reservoir auxi- 
liaire et un trou de ventilation ferme de maniere 
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etanche par una garniture qui n'a pas d'affinite pour 
I'encre et qui possede une permeability est dispose 
a une partie superieure du reservoir auxiliaire. 

9. Appareil d'enregistrement a jets d'encre selon la re- 
vendication 7, dans lequel le film souple est raccor- 
de de maniere hermetique a un cadre afin qu'il don- 
ne une section en forme de bateau par retoume- 
ment a une extremite et la region de transition de 
lumiere est formee pres de rextremrte. 

1 0. Appareil d'enregistrement a jets d'encre selon la re- 
vendication 1 , dans lequel le reservoir auxiliaire et 
la tite d'enregistrement sont raccordes comme un 
tout par un element a passages de circulation, et 
cet element a un passage de circulation dont une 
partie est constitute d'une gorge et un film souple 
destine a termer de maniere etanche la gorge, et le 
reservoir auxiliaire et la tete d'enregistrement sont 
raccordes par le passage de circulation. 

11. Appareil d'enregistrement a jets d'encre selon la re- 
vendication 10, dans lequel un filtre est insere entre 
la tete d'enregistrement et I 'element a passage de 
circulation. 

12. Appareil d'enregistrement a jets d'encre selon la re- 
vendication 2, dans lequel le dispositif de transmis- 
sion d'encre comporte une base formee avec deux 
chambres de clapet destinees a loger des clapets 
d'aspiration et d'evacuation afin qu'elles debou- 
ch ent vers une face, et une chambre d'electrovan- 
nes communiquant avec la chambre de clapet pour 
I'evacuation par une gorge et logeant des electro- 
vannes destinees a termer de maniere etanche les 
canaux d'evacuation, et un trou de communication 
atmosphe>ique communiquant avec la chambre 
d'eiectrovannes et ayant une face superieure utili- 
ses comme siege de soupape, le trou de commu- 
nication atmospherique etant forme dans la base, 
un diaphragme communiquant de maniere herm6- 
tique avec chaque chambre de clapet a des posi- 
tions opposees aux chambres de clapet a une face 
opposed de la base par Tintenmediaire de trous de- 
bouchants et etant dilate" et retreci par un dispositif 
electromagnetique, un couvercle forme avec une 
fenetre occupant une position opposee a une face 
superieure du trou de communication atmospheri- 
que utilise comme siege de soupape pour la ferme- 
ture etanche de I'ouverture de la premiere face a 
I'aide d'une plaque a garniture, et une plaque de 
pression destines a repousser la plaque de garni- 
ture par I'intermediaire d'organes elastiques afin 
qu'une pression constante soit appliquee dans une 
zone opposee a la fenetre. 

1 3. Appareil d'enregistrement a jets d'encre selon la re- 
vendication 12, dans lequel les canaux d'evacua- 



tion sont raccordes a I'espace de la cartouche par 
le passage de circulation. 

1 4. Appareil d'enregistrement a jets d'encre selon la re- 
5 vendication 12, dans lequel la pression de I'espace 
de la cartouche d'encre est ajustee par les organes 
elastiques a une pression convenant a la transmis- 
sion de Pencre a la tete d'enregistrement. 

70 15. Appareil d'enregistrement a jets d'encre selon la re- 
vendication 1, dans lequel le dispositif a capuchon 
est place dans une zone sans impression du chariot 
et a un organs a capuchon const it ue d'une subs- 
tance e last i que ayant des saillies a des positions 

is qui correspondent aux rangees d'ouvertures de bu- 
ses de la tete d'enregistrement. 

1 6. Appareil d'enregistrement a jets d'encre selon la re- 
vendication 15, dans lequel la substance elastique 

20 est formee d'un caoutchouc de la famille des silico- 
nes, resistant chimiquement et ayant une durete 
JIS de 40 a 60, de preference de 60. 

17. Appareil d'enregistrement a jets d'encre selon la re- 
2S vendication 1 5, dans lequel chacune des saillies est 

formee avec une section hemicylindrique compre- 
nant une partie plane en butee contre les ouvertu- 
res de buses et des parties arrondies ayant une lon- 
gueur d'espacement par rapport a une plaque a bu- 
30 ses qui augmente progressivement vers Pexterieur. 

1 8. Appareil d'enregistrement a jets d'encre selon la re- 
vendication 15 t dans lequel le dispositif a capuchon 
est place dans un m6canisme d'entraTnement du 

35 dispositif a capuchon afin qu'il se deplace en direc- 
tion pratiquement perpendiculaire a une face de la 
plaque a buses et en direction perpendiculaire a 
une direction de deplacement du chariot dans une 
face parallels a un plan contenant la plaque a bu- 
40 ses. 

1 9. Appareil d'enregistrement a jets d'encre selon la re- 
vendication 15, dans lequel I'organe a capuchon est 
dispose dans un mecanisme d'entraTnement de dis- 

45 positif a capuchon avec un cadre de fixation mobile 
dans une direction de deplacement de la tete d'en- 
registrement et en direction perpendiculaire a la 
plaque a buses, et, lorsque la tete d'enregistrement 
se deplace, les saillies sont mises en contact eias- 
50 tique avec les ouvertures de buses perpendiculai- 
rement a la plaque a buses. 

20. Appareil d'enregistrement a jets d'encre selon la re- 
vendication 19, dans lequel le cadre de fixation a 

55 une piece de butee qui est en butee contre un cote 
de la t§te d'enregistrement lorsque la plaque a bu- 
' ses de la tete d'enregistrement est en face de I'or- 
gane a capuchon. 



40 



45 



50 



14 



27 



EP 0 714 778 B1 



21. Appareil d'enregistrement a jets d'encre selon la re- 
vend i cation 19, dans lequel une lama oppose e a 
une direction da disposition das ouvertures de bu- 
ses dans la plaque a buses est disposee sur une 
extremite superieure du cadre de fixation. s 

22. Appareil d'enregistrement a jets d'encre selon la re~ 
vendication 1 , dans lequel le reservoir d'encre usee 
destine a contenir I'encre evacuee de la tete d'en- 
registrement est place dans une zone sans impres- 10 
sion du chariot et contient un materiau d'absorption 
d'encre ayant plusieurs regions d'absorption d'en- 
cre en forme de couches separees verticalement 

les unes des autres par un materiau ne transmet- 
tant pas I'encre. 15 

23. Appareil d'enregistrement a jets d'encre selon la re- 
vendication 22, dans lequel les regions d'absorption 
d'encre sont remplies d'un materiau poreux. 

20 

24. Appareil d'enregistrement a jets d'encre selon la re- 
vendication 22, dans lequel les regions d'absorption 
d'encre sont fonmees par un espace permettant la 
retenue de I'encre par les forces de tension super- 
ficielle. 25 

25. Appareil d'enregistrement a jets d'encre selon la re- 
vendication 22, dans lequel un canal d'entree d'en- 
cre est forme dans le materiau d'absorption d'encre 

du haut en bas. 30 

26. Appareil d'enregistrement a jets d'encre selon la re- 
vendicatton 22, dans lequel une cavite formant un 
espace avec une face de paroi du reservoir d'encre 
usee ou un trou debouchant est forme aux franges 35 
du materiau d'absorption d'encre. 

27. Appareil d'enregistrement a jets d'encre selon la re- 
vendication 22, dans lequel le reservoir d'encre 
usee est forme avec une ouverture dans une zone 40 
superieure opposee a I'organe a capuchon, et 
I'ouverlure a une lame avec laquelle forgane a ca- 
puchon vient en contact lorsque I'organe a capu- 
chon est abaisse par le mecanisme d'entraTnement 

du dispositif a capuchon. 45 

28. Appareil d'enregistrement a jets d'encre selon la re- 
vendication 27, dans lequel un organe protecteur 
de capuchon en butee contre I'organe a capuchon 

est dispose a une partie superieure de la lame. so 

29. Appareil d'enregistrement a jets d'encre selon la re- 
vendication 28, dans lequel I'organe protecteur de 
capuchon est impregne d'une matiere a repulsion 
d'encre. 55 
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FIG. 3 
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FIG. 4 
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FIG. 10 
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FIG. 15(a) 
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